MPZ3132-Engineering Mathematics IB
Academic Year 2014/2015

Assignment NO.01

1. (a) Find the period of the following functions:

1. cosw
ii. sindx
iii. sin 3z
(b) Letf: R — R be a function defined by,
0, if -7 <z<0;

fx) =

1, fOo<ax <.
and f(x +2nm) = f(x ) Find the Fourier series expansion for f(x).

2k + 1)z
Hence, deduce that f(x — —Z s1n2 . _:_1

(c) Expand the function f(z) = e™*? in a Fourier series for the interval 0 <t < .

(d) Find the Fourier sine expansion of,
x, if0<z<1;

fz) =

2—x, ifl<xz<?2.

> 1
dh find the sub series of ¥ ———
all ence 1nn € Sup series o ; <2n T 1)2

1, #f0o<z<m
2. (a) Find the Fourier series of following function f(z) =
-1, if -7 <2 <.

Using the Parseval’s formula deduce that

oo
1 w2

—1)2
—~ (2n—1) 8
(b) Let f be a periodic function of period 27 such that f(x) = 7% — 2% for ze(—m, )

Find the Fourier series expansion for f(x).



(¢) Expand f(x) = |z| in a Fourier series for —m < x < 7 and deduce that

0 2

1 s

2n+1)2 8

n=0

r, O0<ax<m;
3. Let f(z) be a function of period 27 such that. f(z) =

I, n<ax<2rm.
(a) Sketch a graph of f(x) in the interval —27 < z < 27.

(b) Show that the Fourier series of f(x) in the interval 0 < z < 27 is

3 2 1 1 1
Zﬁ - ;[cosx + §cos3:c + 5 cosbx + .| — [sinz + §sin2x+ gsin3x+ o

(¢) By giving appropriate value to x, show that
s 1 1 1

i =1l—-=-4+_-—-=
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ii.

4. (a) Define the n*® Taylor polynomial of f(x) about x = a.
1— 2
If f(x) = .

, then show that

(1 — 2z cosf + x2)
df*(z) df*(z) |, df*(z)
1 22 1 — 2 =0.
(1+z xcosb) P 0(z — cosf) T T 0 703 0

Deduce that the Taylor polynomial of f(x) about x = 0is 1+ 3.°_, 2 cos(rf)z".

1
(b) Expand f(z) = e 1 around = = 0, to get linear, quadratic and cubic
—x

approximation.

(c) Find the 5 Taylor Polynomial of the following functions around x = 0.

i fi(z) =In(2 — 2)
. 1
. fo(z) = 1=




(a) Find the Taylor polynomial of following functions:

i. In(cosx)

1. e*
In(cos x x2e”
In(cos ) 1 tim

Hence evaluate the following limits. lim —_—
2=0 12 z—0(cosx — 1)

(b) Prove that the Taylor series expansion about = = 0 of sinx and cosz are
s (_1) )2+t )

Z 2r+1 and Z respectively.
r=0

Hence find the Taylor series expansion of sin? z and cos? x about x=0.



